We consider a supply chain in which the underlying demand process can be described in a linear state space form. Inventory is managed at various points of the chain (members), based on local information that each member observes and continuously updates. The key feature of our model is that it takes into account the ability of the members to observe subsets of the underlying state vector, and adopt their forecasting and replenishment policies accordingly. This enables us to model situations in which the members are privy to certain explanatory variables of the demand, with the latter possibly evolving according to a vector autoregressive time series. For each member, we identify an associated demand evolution model, for which we propose an adaptive inventory replenishment policy that utilizes the Kalman filter technique. We then provide a simple methodology for assessing the benefits of various types of information-sharing agreements between members of the supply chain. We also discuss inventory positioning and cost performance assessment in the supply chain. Our performance metrics and inventory target levels are usually presented in matrix forms, allowing them to accommodate a relatively large spectrum of linear demand models, and making them simple to implement. Several illustrations for possible applications of our models are provided.
INTRODUCTION
In recent years, companies in various industries have been able to significantly improve their inventory management processes through integration of information technology into their forecasting and replenishment systems, and by sharing demand-related information with their supply-chain partners. As expected, the magnitude of the benefits resulting from implementation of the above practices often varies. While the management science literature has studied forecasting-integrated inventory policies, and evidenced a significant growth of research in the area of information sharing and supply-chain coordination, only a few papers address the combination of the two themes; namely, forecasting-integrated inventory policies and information sharing (see, e.g., Chen et al. 1999; Lee et al 2000; Aviv 2001 Aviv , 2002 .
The main objective of this paper is to propose a methodology for studying inventory systems in which demands evolve according to a relatively general class of statistical time-series patterns, and to propose building blocks for the construction of adaptive inventory policies for such settings. In addition, this paper provides a framework for assessing the impact of various information-sharing mechanisms on supply-chain performance. Our work is hence motivated by the following requirements faced by many supply-chain inventory managers in various industrial contexts. First, inventory planning tools should be able to incorporate a sufficiently general family of demand models and, specifically, demand processes that evolve over time as correlated time-series. This is because demands over consecutive time periods are rarely statistically independent (Kahn 1987 , Lee et al. 2000 , and because inventory systems need to manage a wide array of stock-keeping units (SKUs), sometimes numbering in the thousands. Second, demand models should be able to capture dependencies between demand realizations and other types of explanatory variables that can also evolve as correlated time-series. This need is particularly important in systems where data such as advanced customer orders, promotion plans, and expected weather conditions are collected and revised frequently. Finally, practitioners and researchers are faced today with the need to design and analyze informationsharing mechanisms in supply chains. As a consequence, a third requirement of analysis and planning tools is that they can accommodate cases in which information may not be commonly known across the supply-chain. In addition, they need to provide the ability to assess the potential benefits that can be gained by the supply-chain members if they share part or all of the data available to them with each other.
We provide below a brief review of the related literature. In terms of forecasting/inventory models, several approaches have been used. One such approach considers a case in which certain parameters of the demand distributions are unknown and uses Bayesian updating mechanisms to learn about future demand from past history (see, e.g., Scarf 1959 Scarf , 1960 Iglehart 1964; Azoury 1985; Lovejoy 1990) . A second approach has been to model the demand as a "classical" time-series (e.g., an autoregressive moving-average process) in which correlation exists between consecutive demand realizations; see Veinott (1965) and Johnson and Thompson (1975) . A third approach has been to model the demand process as Markov-modulated; see, e.g., Song and Zipkin (1993) . One can think of the latter as a case in which at the beginning of each period, the decision maker obtains information about the current "market conditions" (i.e., the exact state
